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157) A wrtlboM completion tool ■itwnp^ ai oja nd abia material 

» fBttf mini Wy (38) mounted ovor tha body and covering. Mb perforation* (14), and a toot acting to expand th* 
body and the filter to that tha flttar move* toward* the *%rfoc* defining th* weftbor*. Tha atsambh/ mayalao 
JncJuoo 0 proteetN* cov*r (32) forth a fitter wfekh la ramovaWa down h oat, Tha axpandabta material may b* 
ponugnd and than asawm a rourelad ahapa afty 
rtlnfoffCifnam (2« iMtwaam tha body a^ 
pwfbfitod body ooinprtaa a atajmart 
partb«teiw mty eomprit* up to 4tt% of 
flexible epan eall ttrocturo aUn to • tpongo i 
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TITLE: COILED TUBING SCREEN 

INVENTOR: Bennett M. Richard and Bern A. Vol 

F1ELO OF THE INVgffnDM 

Thef^ofttahvertttonretatseto 
ered on coiled tubing where the tubing can also be expanded against ttie 
screen to push It against the western. 

BACKGROUND OF THE {NVENTJO Jj 

In typical completions in the past metallic screens have been inserted 
on rigid or colled tubing Into a zona hi the weitalbr production. Prior to 
producing the zone, sand particles were delivered outside the screen In a 
technk^taTcwnesgjB^ screens have also been used that come 

prepared with a sand layer as an aRerrat^ 

techniques or to be used fei conjunction vdthtoptacernentofsandoiitskte 
thescreen. The gravel packing procedures espedaiyh horizontal eornpte- 
bons left uncertainties as to whether tie sand had been suffidentty distributed 
uniformly In the annular space ao aa to provide an effective gravel pack. 
Additionally, the gravel packing pnMaduretocl(vahjat>tolimetoaccon^ 
and required the use of surface eo^ipmert to hendto he material for 
ment In the wettbore. Another disadvantage of traditional gravel packing 
procedures is that an annular space around the screen had to be left ao that 
the gravel could be placed there. The end resuft was the inside diameter 
within the screen was necessarty emal to allow for the presence of the 
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annUar space. This constriction in size coutd also adversely affec* the pro- 
duction of the formation to the surface. 

In using certain drilling techniques, particularly in unconsofldated for- 
mations, the drffllng mud would form a barrier adjacent the weBbore whfch 
cause subsequent plugging when the production began, even wtth screens 
and gravel packs being deployed. 

A more ideal situation for producing a formation to to leave the wedbore 
in Its drilled state so as to create the least amount (rfefisturbance to the for- 
mation which has |ust been drlled- Traditional techniques (eavtng an annular 
gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydrauKc forces on 
thefomtfonasv^esincor^ 
used to convey the gravel. 

SUMMARY OF THE INVENTION 

One of the objects of the present Invention is to allow a wed to be 
produced through a screen wlihout the need tor a gravel pack. This objective 
is accomplished by the placement of an expandable screen that can move 
radially outwartfy when placed at the desired location against the weUbore 
and be porous enough with sufficient open area to allow production from the 
formation Another objective Is to be able to eastty ptece the screen in the 
desired location. This objective is met in one way by using cofled tubing 
which can be preperforafed tor a support for the screen. Another objecfive is 
to protect the screen during 
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afterprop^kx^ofthQ^in^wenbore. These end other object™* 
andlhen^inv^iheappa^artn^^^^^^ 

Bves are farther described below ki the doscrfptiooofltoprefenedemtws- 
merit 




Fl8WBli — — — — - ««• vi « «w»,3 wencere snowing the epotiia- 
tus expanded against the weflbora. 

figure 2 is the section view along Unas 2-2 of figure i. 
Rgure3tetnesec8onv{ewofRgure2shoyvnb^ 
toner tube against the tttering materfaL 

Figure 4 is a 6egjnierM which can be rotted long 
tubing which gives uno*r^ 

DETAILED DESCRIPTION OF fPEfmpn pmpapuu^ 

™« preferred embooTm^ A 
cow Mjtag ^ i o cantea a corttaoue 
of which bprefeiBbVmaa^trcre apa^^ 
As seen in Figure 4. segment 12 has a plurality of perforate 
beanangedtoanyordereftherren^ The segment 

12cantapurKhedtathehoie8l4w^ 

other known technique and to any order. The desirable god b to have ap- 
prwdmately a 30 or 40 percent open area when the segment 12 Is reledtoto 
a tubular shape. Theseg^tWcsnberoBedlongftudi^ 
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I6and 18 are brougM together to make a ^ 
or otherwise dosedup. Alternative^, the segment 12 can be spiraay wound 
$o that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any gfven width of segment 12, 
This should be compared to rottng the segment 12 into m tube where tewUth 
determines the dtameter of the tube that is formed when edges 16 and 18 are 
aligned and joined in a technique wed known hi tie art 

The openings or holes 14 can be put on the tubing made from segment 
12 for only a portion of the coiled tubing siring 20. The segment 12 can be as 
long as the finished oofled length of the tubing 20 with openings 14 placed ai 
the desired locations. Using conventional surface equipment and reel 10, the 
flexible tubing 20 can be quickly run Into theweHbore22topl3cetheperfb- 
rated segment or segments at the desired locations. 

Figure 2 shows ki secfion the tube 20 made from the segment or seg- 
ments 12 along with openings 14. Wrapped around the Openings 14 te an 
opened grid structure which can be made from metafile or composite or other 
nonmetaMc materials. The purpose of the grid 26 is to provide a support off 
of tube 20 for the open cell fflter media 28. In the preferred embodiment, the 
media 28 is made of Viton and is an open ceo structure akin to a sponge 
material such as is available from Mosites Rubber Company of Fort Worth. 
Texas under Product No. 10292. The opening size can be made to sutt The 
significant feature of the filtering material 28 te that it is flexible. Thus, when 
the string 20 is preformed into a corrugated shape as shown in Figures, by 
using known techniques such as putting It through a die, the titter material 28 
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can then be applied ever ft as shown in Figure 3. Thereafter, when the male- 
rfal 28 is property posilioned in the weCbore. a foKnm expansion tool 
trated scbematicajyas30 in Rgtm 1 can be Inserted ktoOto string 20 to take 
the initial shape shown in Hours 3 and expand the string 20 under the fitter 
material 28 to a rounded shape as shown in Figure 2, As a result theater 
material which is tcoftte expands wffli the undertytog tubular 20 ss the shape 
of tubular 20 changes from that of Figure 3 to that of Figure 2, 

A cover malarial 32 can overlay tie filter material 28 far running fn.eo 
as to protect the filter material 21 from gauges or cuts during run-In. The 
material can be a thin sheet which snaps upon the slightest expansion of the 
corrugated tubular 20. itcan be a etastomerte materia) that literally dps at the 
slightest expansion of the underlying con«atedtubul8r20as8hown in Figure 
3. Otrw materials for the cover 32 c^ 
the spirit of the invention or, in a paritaittt appGcalton, to 
eliminated. A material which disserves or is chemkafly attacked ever time can 
also be employed as a cover 32 such that It will no longer be In the way when 
it is desired to put the wen In production. 

Significant expansions vtftxiRtfcaOy canto obtained 
shape of the tutxiar 20 from the ccrn^ 

cfelnRgure3to(herQiinded8hap»as8ho^ While a particular 

four-lobe arrangement of the corrugated shape is shown in Figure 3. other 
initial shapes are within the purview of the invention. The significant thing is 
that the underlying support structure which comprises he corrugated segment 
of the sting 20, as shown in Figure 3, is capable of volumetricaily expanding 
so as to bring the filter materia) 28 Into contact with twweObore as drffled. 

s 



09/18/2000 19:34:13 page -7- 



The initial corrugated shape also permits Insertion in smaBer wellborn* The 
initial shape goes not have to be corrugated. It can be round and be ex- 
panded downhde. 

TOs technique is particularly advantageous In under-ttfanced drfWng 
5 where draiatlng mud is not used In these situations, paxlicuiarty where 
shate is encountered, the 

use of the apparatus and method as described. The initial shape of the 
weUbore is retained by the assembly when the string 20 Is expanded under 
tho filter material 28 so as to push the inter matertal 28 up gainst the weflbore 

10 34. In so doing, the fcrmatlon can be allowed to flow through the filter mate- 
rial 28 without the presence of an annular space around the outside of the 
fitter material. The traditional gravel packing is efimlnated and the flow area 
within the tubular 20 after it has been expanded to a rourtled shape is larger 
than ft otherwise would have been using a traditional gravel pack which 

is requires the annular space for the gravel necessitating a smaller Inside (Sam* 
eter Inside the screen. 

tt should be noted that ft is wfthin the purview of tWs Invention to pro- 
duce a formation through the use of a coded tubing sting such as 20 which 
is perforated with openings or holes 14, A tubing string 20 so perforated wBh 

20 openings 14 can be used in conjunction with traditional gravel pack tech- 
nlques to produoe a formation. In the preferred embodiment, the open oel 
fitter material 28 preferably made of an elastto preferably elastomeric material 
such as Viton is overiald on the comjgated tubular 20 as shown In Figure 3. 
The stretchablo qualities of the fitter material 2& aflow Its use In conjunction 

2$ wta an Initial V corrugated titott 
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TJ1 " m * tl ^ m ™*»*"'*- 

"m«mmm+*+Mnmmimn. *********** 
noteKpandsubst^^^^^^^^ Ao^or^.open 

20 In too perforated area sufficient cokann strength to be advanced to the 
proper depth. 

Itfcateo^ihepurvJewofl^^ 

ZS^acortedtubtoostrtr^euchaawwnlchb 

vvtth<nrttr^ combating the tube » urrier^ ^ 

""mbly can be expanded in an MB* nxinded atato to push materia. 28 
against the weflbore. 

Various known techniques to totparrithebaaeptpeMcanbeused 
Theusecfa^rnatsrWtorl^ttarrnatorW 
IngstzesarKlhc^thetomuittenfnk.r^ 
poeBloaesarwwninRgucei Upon expert the tube material 20 with the 
Alter material 28 around It act as a perforated casing for the purposes of 
production from the formation. 

The reinforcing grid 26 can be a layer that overlays toe tube 20 as 
shc^hFtou^crttc^beaA 
28. TbereWorcenM^c^^ 
*^*fl<»ora*yanopenwe^ 
Ployed without departing from the spirit of the Invention. 

tt te also wtWn the purview of the hv^ 
cross section for the tube 20 under the tBto n»terfaJ 28 «k! mechanical 
*xparKlthec«nblnatk» However, the preferred em- 
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bodment involves the use of a corrugated tube urxler fitter 28 material so that 
greater volumetric expansions can occur underneath the fitter material 28 to 
oetter position tt agatnst me weooore. 

In the preferred embodiment openings 14 am round Rounded 
openings provide a better structural integrity of the tube after expansion than 
initial openings which are slotted. Using materials such as staHeas steel 
3l6L,yte*d strengths of 80,000 to 80,000 psi can be obtained 

ttisaieQ within the scope of the hvenlta 
ston force on the corrugated tube 20 to get it into the rounded posiBon shown 
In Figure 2 such that the filter 28 engages the wettbore with a residual force 
and, in certain conditions, pushes bade the formation materials defining the 
wettbore to enlarge it 

The expansion techniques which are known can be used to change the 
configuration of the corrugated tube 20 under the fitter material 20 to a 
rounded shape. These can Include devtoeswhteh employ a wedge which is 
pushed or pulled through t\e tubular or any other drtvtng device which entafis 
the use of rotas which can be actuated radtaBy outwardly to initiate the 
expansion of the corrugated tubular as the driver advances. 

Those stfled in the art wi appreciate the advantages of the apparatus 
and method as described abova In lateral completions there is some uncer- 
tainly as to the distribution of the gravel around a screw. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
Imitation on producfion from the zone in the weflbore. In certain applications 
involving unconsolidated shale formations, driling wfih mud can create an 
impervious cake on the wefibore waBs which wffl be detrimental to future 
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Itlsasd^totena^stato.sposstte.Ite 

the product po^fr^th.fcn^ Accordtog*. an open eel filtering 

«n underiytog coRed tubing materia***** can ba expanded torn the comi- 

W™™^**,^^^^ Twopence* inter rnaterial 

28 can be pushed tanly agatoat the feniwrtkm whaw ft cm eaaty resiat 

•ongfliid^^dueto^en^ 

oTrectlon. ^<VWfr lfl 8izelnthelBter in aiertrf 

asseo^ car be protected ford*^ to mades^ 

structure eliminated prior to or during the expa^ of the filter 

wltfitte^tutoab^wi V^varfau.tyDesofrnechanlcal 

expansions of the underlying tube 20 temacemigatedstetotoerourided 

state have been described, other tacrW^ to pus* the «n* 

aoalnsttrwa^^euppcrlrwliMft 

Pipe having a lags open area, ki the onier of 20 to 40 percent are also In the 
purvlewoftheiiivenfon. The retreating layer which cantotetweenlhetube 
ar*thetR»maleiW2a,crv^ 

fitter material 28 trcough the openhgauh^ 
shown to Figure 2, 

Thefoiegohgdisdosurearri 
artoexptonaJorytoereotartfvariw 
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ale, as wen as In the details of the Illustrated construction, may be 
without departing from the spirit of the invention. 
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CLAIMS 

1. AweBbore completion tool assembly, comprising: 
a perforated body mad* of an expandable material: 

a filter assembly mounted over eald perforated body so as to 
cover the perforations in said body; 

a tool acts* on said body to expand It and said flier mounted 
aroundktoalowsakiaerto move toamrt the surface <tol^ 

2. The assembly of dafml, further comprising. 

a protective cover for eald filler assembly whldi is removable 

downhole. 

3 The assembV of claim l.wrrerefrc 
aatdexpendaUamalBiUbcwiugeJ^ 
AweBbore, whereupon eeid to* 
filter toward the surface defining thewefibore. 

4. The assemc^ of datoi 3, wherein: 
saJdbodyassuniesaiouno^ehepeate 

5. The assenibly of dairal, further oompn^ 

* rehforoement between said body and said filter assembly to 
support said fitter assembly Into 
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6. The assembly of claim 1 , wherein: 

said perforated body co m prise s a segment of a coied tubing 

string. 

7- The assembly of dafm 6, wherein: 

said segment has en open area in the range of op to about 40%. 

8. The assembly of daim 6 r wherein: 
said segment is flexible. 

9. The assembly of dalm 6, wherein: 

said segment is made from a flat member wMch is roiled into a 
tube with a sealed longitudinal joint 

10. The assembly of claim 6, wherein: 

said segment ts made from a flat nwi*er and toted spirally to 
a desired diameter having Its spiral seam sealed. 

11. The assembly of dalm 3 t wherein: 

said perforated body comprises a segment of a coded tubing 

string. 

12. The assembly of dalm 11, further comprising: 

a reinforcement between said body and said filter assembly to 
support said filter assembly in the area of said body perforations, 

12 
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1 13. The assembly of data 12, further comprising: 

2 a protective cover for said fitter assembly which is removable 

3 downhote. 

1 14. AinelhodofwelcofnpMoruoompriatng: 

2 wnninalnatubdarbodywnhperfaaOoroand 

3 mounted over the perforafions on (he body; 

4 exparKfirig the tubular body ckwnhote. 

1 15. The method tfc^ 14, further compnsing: 

2 provUng a protective covedng over the fito assembly for run-in; 

3 removing the protocfive covering downhote. 

1 16. The method of daJm 14, further comprising: 

2 comigaSng said tubutar body: 

3 altering said comigaflng Into a rounded shape by virtue of said 

4 expending. 

1 17. The method of claim 14, farther comprising: 

2 engaging the weCboca with the ffier assembly due to said ex- 

3 panding; 

4 usingasegmemofooHedtub^ 
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1 8. The method of daim 14, (Urther corrprising: 

providing a support between said tubular body and saW filter 

assembly. 

19. The method of claim 14, further comprising: 

providing an open area on said tubular body of up to about 40%. 

20. The method of dim 1 7, further comprising: 
corrugating said tubular body: 

altering said corrugating into a rounded shape by virtue of said 

expanding. 
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21. A wellbore collation assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is e xp a nd e d so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26 . A wellbore completion assembly as claimed in claim 
25 ] wherein at least a portion of said coiled tubing is 
perforated. 

27. A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

28. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any oi 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery dovnhole. 

31* A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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